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(57) Abstract: A pulley roiaiingly 
supporting device, comprising 
a lliree-poinl contact type or a 
four-point contact type radial ball 
bearing (Mb), wherein an offset 
amount (6) as an axial distance 
between the center portion (a) of 
a radial load applied from an endless 
belt (11) to a driven pulley (4b) and 
the center position ($ ) of the radial 
ball bearing (14b) is set to 40% or 
less of the pitch circle diameter of 
the radial ball bearing (14b), and 
the radial clearance of the radial ball 
bearing (14b) is set to 0.2% or less 
of the pitch circle diameter, whereby 
the durability of tlie endless belt (11) 
applied onto the driven pulley (4b) 
and the pulley rotatingly supporting 
device for supporting the driven 
pulley (4b) can be assured with a 
downsized structure. 
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:L<D'yVT)\/m.n^l AhcDmX'&EM^^mti^o ±fB«ei!i::^-U 4 bfca- 

16 



OOCID: <WO___03025409A1_L> 



wo 03/025409 



PCT/JP02/09228 



a-f*:! 7®^lb®i:_hfB5^lifi3t 1 8 a.RZJ^^i^m.M 19b i:©^t:ci*i,e>#^ 

Cii'S^^o c:®m^T-±lB«eii:7-— U 4b>b5lpl^-r^i:x ±%^^1^mj^X com ^ 
ifi:K^<^y)m<. JtlB^i^T;i/3E$fi^l 4bCD|pl^^tn;*sji:;^b> 

M^OHffi^-M^^ttTs ±fB#^M;^T-;*;#^Tit)AS|^^rs©*Beihbs ± 

bib^^x Qbh^ttmiil 8 a^®ffl¥^^R 

Ro^. ±IB#fei&<i^l 7®ig#Da®0. 5 6 (Rix Ro^O. 

5 6Da) hbTi^^o :i©^s lSI^|^'^bi:^ ^S^S^bi:>. /^^-fbiiOiej^^s*) 

17 

-ID: <WO 0302540SA1_L> 



wo 03/025409 



PCT/JP02/09228 



tit. ^mmi^iKD^mmtp^. ^m^mmi9h. i s a.t<Dmm^<Dzti 
i&^i 7(Dmm'Da.izMT^f^^. ^m^mmi 9 b. 1 8 a.(Dmm^^R±. 

/J^^<:&5o ^UT. ±l3PV#ii. COJtRi/Da. Ro/Da*sO. 5 6 

iii±(Dmmtt. mmi^ 1 1 (Dm^mMt^^m^m. i s a i:f*iiitmji i 9 b 

1 7 (DUmm P^lt 1 6 c <Z)^^ MKi^^jsg b P^H^fiil 1 9 c i: *s 1 ;^t-^M 

±Mum^i 7 (^mmmt^'^i 5 a©F^j^®{zff^j5gbfe^iim3ii 8 a^ 
^'^^x^mt^^^^mM(D^VT}\,^m^\Ao<D^^'^^^ mk^^im^x. 
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gEP4 8©f^)■^t^Tl^>feV^i|lJ)t)S^^:*^65tI^^t^4 SCD^^^^;/ h 4 4 ©UngPilil^S: 

(:J-S4>©i: bT*)^<. -tiS^e^-efe^o 
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±3ZEUfcJ;ai3^2«?!l©#^J3E$ft^4 0{CJ:tLt^s «i$^4 5©:lt/r^y h4 4 
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m^-<jih 7 0(Dm:^\Ri^>t^iiLmax-$>^^i^TjvnmF(Dfpii:^iifiiiLmT^^^ 
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U-:^>&C:^D2^P^9 2f«3T-#^^-B-. P*3$i&$lLii8 2SWi|iiirmii8 4 

9 8 It. ±mmmm9 1 a^a^-r^#<4*J 9 4 a©-gPT-C:©^ei*M9 la© 
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®9 8 h^frKif^ffi-r^^s ^:cD;bFl±^^^i3 J; D^^nSo 
F = Fr s i n a 

M&a^so" w± (a^3o° ) ^iTtii^. ±m^mmm^m 1 8 ±<D ^ V — 

J^lZi'^mir^ijFifi. ±l3^iii^:bFr® 5 0%J-^± (F^O. 5F,) ii^fcoT. 

ii8 7©JF^j|^. :^#^^^%Jtb-r. ^U— >^*s±fB^gffi!ifliM®9 8 ai^i^^ 
8 7 ^©P^^3Jl^JJ:^^)f,t^:&V^^*^3 (^S{I"JM^®9 8 8 7 ^®PtP^ l 

1 0*s^< 5^ t)ai^^=cV>«{3)^i?)^o— jlS6<Jl3{±. ±l3M^^ig©±I^J*5 0° 

:^mX'it. ±IB?gi*t5 9 1 a©l*I{l!l®CDa "fe. F«3g^ t) gP^$9>®P^{B!l®^N 

p*g$im3i8 2®$ft;&iqi^{pi)t|g{tfewep 1 o 2©^{iy®i i i<D^m^^&i^iz. 
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31 



JD:<WO ^03025409A1_I > 



wo 03/025409 



PCT/jrP02/09228 



1 3 5^:^-r^o ±131^1^1 3 Sit. fprn^^mmiz. -Pit^mmib^vim^ 
X'^^m^mmm(D\^t^mMi 3 e ^mr^o ^lx. ±i3=&^i 3 4, 134 

mifx\,^^o X. mixmi. <mBM-r ^miz. ±fi3^iiiii 3 2(Dmi^^i^mmiz^ 
ti^timmLtzm±mi 3 7 iz. ^mmi3 8a., 1 3 8 ai<D^mm^^^±r 

^t^lZs ^tl^^mmmi 3 8 ai, 1 3 8 ai<Dff^mm^^±$^P^mi 3 3<Dm 

^bTs mm^my—v 124 a.izp^mmMLtcm^^u 1 4 9(D[^mmiz± 
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fib;&i^^iiiic:s^m-r^4^^T^jii3Sr?T?f^fiEL;fes;igpi 5 5 t^mx.^o 
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(OmMm 144a, 144bCDa*.s ^fSycD{llM® 1 4 4 b tZs JilB^"- ;i/ U y 
ri 5 3 iClStt^feS^^ 1 5 5(D%iUm^. ^i^tl:^?^g?M>t^^^T•^g^^-frTl^ 

^lii=&m^t 1 3 6 , 1 3 5:RI>-^3E 1 3 4 , 1 3 4 ©felij® Asjg^-^^(^^p;^jj^ 

-e^So fiP*>s ^^NF©?a$±#^t:ct D#3ii 3 4, 1 3 4 ^mmvtz^mi^ 

(D&ti (F«3E) *s±#bfe^'^s c:cDJE:t»t±±lB^gPl 5 5 ©^S^J^^±fBffl!l^ 
® 1 4 4 b{3i¥Uft(t?>:'^lR]{-#ffl-rSo ClCDa. ^Itl^^gP 1 5 5®^^^i: 
iiyig® 1 4 4 h t(DliE^m<DmmEEm&T Ltz D bTs :iCD^^{3P^;P^;b5^C?) 
**^^<^(:i)o tfb6. ±iBl^ffi3bs±#b:fe^-^t3{i. ±iB§!ligP 1 5 5 co^S^i^ 
*s{PJJ5l® 1 4 4 b{3^<lfitjt:3?U#tt^tLS:<&x t) Iql±-rSo X. ± 

HBs^-;i'U >;/:/i 5 3(D[^mm^izm:&\^iz^tii-r^^mx-mii'tz^^i 5 5<d 

CDiRiJ^BS 1 4 4 b i:?&^^bT^^^•^av^o fiP*>x ^©ifliM® 1 4 4 b g 
?^lRI^^^IW@IA;&Iql^^PJJt3|ql^*^;&IqIt:^^UTl^s:^^ p^l^ 1 3 3l3^b^l#l 

3 2i3ii^n(D:&mizmmLrzm^-(!i>. ±t^m^i 5 5 <Difc^mifi±w,mmmi}' 
^tc. 2^^0ji©m^. ±fBe^-;i/U y ri 5 3^^ifig-rs (s^gpi 5 5 ^^o 
[RI^MPJJ(c|D]*^a.;^l6]^z^i^4bTv^^a.±fB^/— 'i/n 5 3 ®#i4^?f^s(S^ 

i?)f^) < bTs ±B3^iil®{i!lM® 14 4b tzMT^±mm^ 155 b 

f>ftt:b<&;^^<T-$§o :5L. m2 1135^1-^13, dCD^SBl 5 5 ©5fc^ 

J^<&C©31^fai©{l!lM® 1 4 4bt:if^t^-y-fc4^^T% ±fB^gP 1 5 5^^.<:$iis^ 
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CD^^s 3 2AS^3illIte-r5t^^T-^ffl-r^*t3j:»), ±H3S;^BP 1 5 5 

±l3i^-;i/^l 4 3 O^iiJcDfpijii® 1 4 4 bA*^g|tii);&|q]lc^&-r^»^RSil: 

^{3. ^mz^:&-r ^^nm'^ifi^^ 1 34, 13 4*^Mbfe^F^i*it3#A 

^^»^l55jhbT. P^li. ;51^lir=&fl^l 3 6, 1 3 5 1 3 4 , 1 3 4©^ 
id IB r O I5& jtT- # o 

TMM-r^:^]ea (132 1) ^T- # ^IS t) < -T S**5x ^^B$t:int>§^iC> 
m^itT. ±B3fiif4^J^a^/^^ < -rs^-^t^tix _hB3:*:#:a5 1 5 4®^JS^gB$: 

5 a©fft:&iR]*^ASig;^i^35;v>^fc:-rs**sie^* bv^c ^nic^LT^ ±i3MM 

M^a^zK^ <-rtHt-. ±f3^it^*^3^•:3V^T±f3^{a|CD^Pl)M 1 4 4 bt3^b 

T±i3i^^i 5 5 <&#bft(t^:t»^^j^^ < T-^^a*. ^mmmi!fi\)m^i 2 5 

34 

DOCID: <WO 03025409A1_I_> 



wo 03/025409 



PCT/JP02/09228 



^mi^xi^^^o ^mcom^i^it. ±7^^ intern 9 mom^hm^j^^^ iM(Dm^u 

13 8 hC0p^mB^i^>. 3:*:cDi^— yriSGa—lSec $:|g{tTV'»So 
^bT^ Cin^ 3*©i^— 5 6 a— 1 5 6 cCD-5*)x 4'F^tH4iS-r^ 

{3s;gm-r^>KST'iS(:)-?)i:^{-s e^-;^^! 4 3®$ft;5|qi^1^ii)®{l!lM® 14 4b 

^ bT.«y®^^i-{i>±S3 3*oe/— ^V'J «;/:7'156a~156cCDot>s 
^^®T-±f3#i— 1 4 3 <t t) *)IS;&iqi^{PJJtc^n}/^^i0't:. ^gt/mp^^rn- 

^-r^p^{pjjs>-;^'; 5 e c©^3p^$.±i3i^i^ i 3 so^^p^as^JiST-. 
Ei2 3~2 6«±. it^:s4c^ii&-r?). ^mm(DmM(Dw^m<Dm 1 im 

^^sbTV>5o 2|s:«?ijCDi»-&l3ti. m<D?gi*1Sl 3 8 c <Z)P«3j^^^t:> l2^©-> 
— ;i/ 'J 5 7 ^ig{:^■Tl/^§o 3®^/— U «^ ^ 1 5 7 P3li>Kl3ff^figb:fe 
2|s:#:^l 5 4 ^SB 1 5 5 ah^M^So c:©^t.®^^l 5 5 at*> 1112 5 
l35^-rai3. Z(Di^-)\^V ^yzri 5 7 oj^m^mx'. ±13^:^2^^ 1 5 4©l^i^a 
^®:$:#:gi51 5 4 i:{a{^¥fTl::$*:^f°l^fflfll^:^i^t:SoT^mr 

s^K^T♦?^^^bTv^^o ±18^^5 1 5 5 a®^^s®^::^ mw&oizmeiifi^^ 

bJ5:V>¥fi®«Pl 5 8<&ISttTV^So HKls C©¥S®gPl 5 8©Rjl:&Iq]— ^ 
13. ^?f^)|^^i±P33I>KT-6^/jN:fe^D^^ 1 5 9 5&?f$fi£bT V%So 
^bT> :$:«?'J©^-&lc(i. p^M 1 3 3 ©i^SW^illSl-?F$fi£bfcS^— 1 4 
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3 co^m(Dmmm i 4 4 b iz^ ±$^->—jv u n 5 7 <Dm^ 155 a<D.^sg® 

Tv^^o ±i3=s-i^j*i5 1 3 8 c co^tt^m^^tsum^mizmt ^mm-^. ± 
iBg^gp 15 5 ai(DmmmizmT^mmi::±m^m(Dmmmi 4 4 btzg^t-snf^ 

ilB^--;!/'; 7-1 5 7<D^5^Jit:?Pe>©^^^§L, (1212 5) L.. |slb< P3 
Jl:^lRlfc:M-r§«^^L2(EI2 6) ^ Us =&5 1 3 4©iSS<^D. i:bfc^-^{c:. 
L, ^0. 0 9D. T% fio, ^0. 1 SD^ ^^fe-r«l3M$!lbTV^§o 

1 3 3 1 4 3 14 4b i:©g^M®a§;'^# < 

c:(Dmmifi^m(D^m.izxr)m<h^ti^(D^n^Xs dcD^'u— ;^©*^$iqi_h 

RSJhUT. F«3li. ^Il=&|llji 1 3 6, 1 3 5-^=&3E 1 3 4 ©^I&Si&sffi'^-r SCD 

T-> ±BEi^-;i/U 7-1 5 7tCBSit}^3;?ep 1 5 5 a©i^M®t:g^-ri)fiJ^i:s ± 
iB^fR'j^iiM 1 4 4 bt^-r^sfij^h^. ^at^iiSE^-a-Tl^^o c:®^. cicd 
#Jil® 1 4 4htznT^±mm^ 155 acDj^bfttt:^?^::^^ <T-t ^.o Mtc. 
2^f^'J®ti^iz{i, ±i3i^-;i' U n 5 7 (zlSttfcS^aJ 15 5 aCD^^Mfc^ 

^^15 9^m^\^x\^^^i^. iiogngpi 5 5 a.(D^i^m^±t'd^m(Dmmm 1 

4 4 btz}gg?^-^:fe:)|^^T-. COtUt)^^ 1 5 9 IZ^iDm^^tl^U^h^m^m. 
1:T> ^tir^gf>f^*si9|j^^ 1 2 5 a<D|^gl5<D^m*^^fP{3^^£tlt:^?)o CCD^s 
<^fflD#tc. sa^±#t:#oT^l®^^^^^^l-^*s^)$4^1 2 5 a(Dp«3ffi*s±#-r^ 
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(Om^lZlt. ±13^ D ^ t 1 5 9 (311 bT. ±fBS^-;i/ »; y ri 5 7 cd^SSb^A^ 
@<^D, ilbfeJ^-^lC^ Li ^0. 0 9D, R^s ^0. 1 8 ^mtc 

^ <nxx\^^^^. 15 9 <^MCT^gp>jpe)^m*s#x-rs©^jii 

fc^^P 15 5 aCD^^®0Rjl:&|qI l^mtz^D^-® 15 9 ^ff$figbTV^^ 

ci<DtDt)^# 1 5 9«i. c:o^^®©P3J^:&|qi^^^mt:?f^fiK-rs**)T'^ 
X. 2js:^J©J®-&l3{i. S/— 14 3 cp^{l!l©iH!lM® 14 4 h1Zi^—JV V y 
n 5 7®^^ia5^^i^t^■a:Tl^^>b5^ m^m5izmm\.tci%BMl±. :i<Dt^—)V 
mi 4 3®|^{i|©iPJ|M® 1 4 4a{ZS>— ;i/U y >^ 1 5 7 CD^fe^S^^iS^^-fr ^ 
S-?liJS-r.S^%T-#§c :*:«?iJCD^tl::s :$1>iByo<l!lM 1 4 4 b tiS/— ;i/ U 

yzri 5 7®^i^gP$MgE^-&^^'^t^t*x F«3EEO±#fc: J; t) Cl®^— ;i/U y r 

U y 6 0 a~l 6 0 c^lS{t-CV^^o ^LTs Z.^^ 3 ;i' U y^l 

60a~160cCD^t). cj^p^tz^ig-r S ^^P^i^— ;i/ U yn 6 0 b®l*li^^^ 
tZlgJtfc^SPl 5 5 aO^^®t:IStt:fe:¥fi®^fPl 5 |*|*|1 3 3<DM^^ 

^mmizw^m,\^fziy—}\/mi 4 zcD^mommm 1 4 4 btis ^jiicsot®^ 
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MT'^i^^^i■TV^^o ±SS3>js:©i^— yn60a~160 c©^*.^ 
m*)^il!lt3{4g-r§^{iJS^-;i/'J y 7*1 6 0 cCD^t^m^. ±HBF*|i!tl 3 3 CDSgg 
ia5^jl®T-±l3i>— 1 4 3 <t t) *$A:&|q]^{H!ll3^tlfegP^^t:. ^/h^:p^<&:^ 

6 0c ©^ssJ^^^ ±fBi*i$ii 133 (D^m^mm'i!±^iy-ji^m i43^y)i) 

;i/U 6 0 a, 16 0 ct3ck2)^ If u >:^s^— ;^<&lS{tTv^§a^^ ±7^Vtz 

2 2 t:^bfc^9;SlFl 0«?!l©3^jEtgtlJ^I5?^-&t)-B-TllJS-rS»*)T-t§o iPt>. 
^^B^©^it*Rf^l-te*sj5^^{i^ HUxii®Ell 9-2 1 t:5^Lfcll9«?!lT-Si 

^rvy-y-cDiEifeSiitifPfc:^ Kua^^Eii 9-2 1 ^3^^bfe^9^?o®^g^^te^^!•teAs 

DfAg 1 2 5 a>&M^^^3^.^T♦^ffl■r?)^^T•$So ip-fes 02 8C^-rx n>r 

1/ >y-9-fflr-';cDiE]^^^g^©^^s ^i&^-u 12 4 his]fe$ft 1 2 1 i:©p^iz 
m?^i^7'y^i 3 o^mi-irx. :i(onM^'y'^^i 3 o®ffi& -mmiiz^y)^ 

iiti^'^mzr—^) 12 4 iiHlfelft 1 2 1 t^mm.^-^^mizLX\^^^o:ico^\z^ 

^(D^mmi 2 1 ©3ggPT'>^— i^>^i 2 2*^e5s;imb;ta5^i3. h i 

4 8 aCDI*lg^t)gP^lcgS{tfc/J%gfggpi 6 1 ^^^@^bTl^-5o d©:?" 
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#J13. 16 3 ^^LTj^t^gP# 1 6 ^W(JW&M^a:>M.^W. 16 5 ^i^^ 

^bT>±iB'^-5>>i^l 2 2®SSggIS^®t:tSttfc^^#jiigpi 2 3fiD3^jl®i:> 

MT^omi 9-2 lT'^bfc^9^JT^fflbfc^i*^f^te*5t)lftgl 2 5 a^^lS 
^tTV^So X. ±fB>^— i^-V^l 2 2 ©SggBt^HS bfc V U K 1 2 6 ^^ ± 
fB3g>l:^^M 1 6 6©P*g^^P^^ziambTV^§o ±IBr^>5r^y h 1 4 8 a®$!li:&|ql 
M-i|iJl3J^-&U>t±IB^t^tK 1 6 5{i. _hl3Vl/y>r K 1 2 6-\0^mm^{3{i. 
±fBgfi4*Jl 6 3 0#±>{Zet ^2 8 K:^-r^{3_hf33^j|^a5*J 1 6 eiP^MPl 
L/TV^^*s^ ±l3Vl'y 'f H 1 2 6 -N<D3i«I^K:{iC:®^)|^g|5*J 16 6 tc:i$]t:}-l!R 
m^nx. ±BB^^e»:7°— i; i 2 4i)*^_fcfBll]^fllll 2 l^(Dm^:^(DB^^^^ 

^■r^o int.s jbiBvi/y-f ki 2 6tM^^ui e etm^ 

tKl 6 5 t^^iUl 6 3 iilCct ±BBt«eiil7--U 12 4 hH^iftl 2 1 i:?^^ 

{3 iMiomM^i 3 8 a~ 1 3 8 d^mif^mizx ^m^i^tzm^izu^^xmm 

m^li. ifeK:^2 9 tl^-r. Bi^]S3 tl^iSTSs :2|s:^BJi©IIJ(E®?F^^©^ 1 3 
^JCD^tC, a3?U^i^T;i/3E$ft§{3 l^CD^iJtRl 3 8 a, 13 8 a^^iSttfe^-^ 
T-*>> 2^^BJi^|IJ£T-#^o I2!2 9 l3^-r2|s:^?!l©m-^t3(is 1 3 2©!^^® 

izw.i^](D^mm.M 1 3 5, 1 3 5 ^M^T^tni^. p^n 133 

0|*llwfliil 3 6, 1 3 6 <l:?f^fiKbTV^^o ^bT> C: ^liflji 1 3 5 , 1 
3 5 P«3|^mii 1 3 6 , 1 3 6 iKDP^tCs ^:n^n>b^felij{$:T'fe^3El 3 4, 1 
3 4<&. ^|&fli■roiKt&S:at:fiSt:J■TV^^o ^bT> ±fB31«lt 1 3 2©iiS^gPl^ 

mmh±tmmi 3 3(Dmm^^mm}i(Dmiz. iMcomm^i 3 s & » 13 s 

a^lgttT. ^M«f^ffe*s?)i&!lSl 2 5bi:bTV^So 
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1 6 9tz^:$imM^MmLxi^^oZ(Dy—^)-'ii^mmifi^m^i e 9i±^ 

r—v 1 6 8 ts :^mM(Dn^ttii^^mm.n^t^^$^^i 2 5c ta^^m^o 

x> ±mmmmnmifi^m^i 2 s ct*. ms nzmmt^mui. M^mx4jk 
^mmcomm^iZs iMommmi 3 8 &, i 3 8 a^^mi^xm^o bu-^. ^kd 
mmmnrnti^Dm^i 2 5 c^mm.T^^mi 3 2(Dp^mmtf^mi 3 3<D^m 
mhiz^ti^nm^i^tzs ^m. [^m^m,Mi 35 a, 1 3 e a.cDmmmm^'^ 

ti^ti. #3E 1 3 4, 1 34 (DmmcD 1 / 2 «fc t) S R3IDi 

1 3 5 a, 1 3 6 ai:±ga#5 1 3 4,1 3 4 CD^ilj® ^tl^tl 2 i^^-fo, 
C:ne»=&51 3 4, 1 3 4«ti^t1-4j^-ro-C^M1-^o ^UTs ±fB^^tRf>f 
fe*st)$*^l 2 5 c:&#^-ri.^lil 3 2 §s ±f3r-U 1 6 8cDF«3S^t)^^ 
{3igt:J-;t[^g{iiJRMi^l 7 0{3|AI«@^LTl^^o X. ±131^*11 3 3 Ji. 

ift^ 1 2 5 cl3||-r§^©fte®^tm:SWffl«. BUx&CDEl 9 
^mi±. 2002 ^ 3 ^ 27 B/JHIR® B*#I^aiiB (^^0 2002-088771) i;:*-:^ < 

^)©T-$>Ds ^(Dnm±z.:i\z^mt.\^xwi\)^%Mo 
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:^mm(oi'^m '^m^n^ti^o ^KDm^j^mm.'h. :^m^(Dn^htjL:bo 

mWiizm^xit^ •m^(Dmi-^2iz^Ltz'b<Dhmmt.-r^o 
^tz. :$imm<DmM(Dmm(Dm2miz^^^x. mm^m^tvxm\^^tz4j^m 
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